Augmented screws in angular stable plating of the proximal humerus: what to do when revision is needed?
Bone cement augmentation of modified cannulated locking screws shows biomechanically and clinically good results for osteoporotic fracture management. Nevertheless, complications need to be considered. Therefore implant removal should be tested for feasibility. Implant removal was simulated in 7 pairs of osteoporotic cadaveric humeri: During screw removal from an angular stable proximal humerus plate, we measured the maximum torque of 14 augmented screws and the corresponding 14 non-augmented screws on the contralateral humeri. After screw removal, specimens were cut along the screw axes to macroscopically investigate the impact of screw removal on the surrounding bone. In addition, we established a technique for cement removal in cases in which the screw head is obstructed with cement and therefore disables the insertion of the screwdriver. The screw extraction torque measurements showed no significant differences between the two groups regarding one screw (screw 4 augmented: 1.52Nm, SD 0.25Nm vs. screw 4 non-augmented: 1.80Nm, SD 0.40Nm; P=0.20), whereas torque values for the second screw in the augmented group were lower than in the control group (screw 5 augmented: 0.72Nm, 0.31Nm vs. screw 5 non-augmented: 1.42Nm, 0.52Nm; P=0.009). Macroscopy of the bone showed no damage to the trabeculae within the humeral head due to the removal. The removal of cannulated, polymethylmethacrylate-augmented, 2.8mm titanium screws from an angular stable plate was uncomplicated, without the need for special instruments or increased torque for screw removal. No additional damage was visible at the bone-cement interface.